Objective: To study the prevalence of vulvovaginal candida among sexually active adolescents. To determine past and present symptoms, including pain at intercourse and potential behavioural risk factors associated with vulvovaginal candidiasis. Methods: At an adolescent centre, 219 sexually active women who underwent genital examination, also completed a questionnaire on a history of genital symptoms and infections, sexual and hygiene habits, and the use of contraceptives. Symptoms and clinical signs were registered. Vaginal samples were analysed for candida species and urine for Chlamydia trachomatis. Results: Candida culture was positive in 42% of the women and only 15% were asymptomatic. A history of recurrent candidiasis was given by 22%. Frequent pain at intercourse was reported by 24% and frequent oro-genital sex by 42% of the women. Frequent pain at intercourse was significantly associated with both the growth of candida and a history of recurrent candidiasis. Oro-genital sex was an independent risk factor for the growth of candida. Conclusion: In sexually active adolescents, who underwent genital examination, candida cultures were positive in 42%. The habit of frequent oro-genital sex was associated with the growth of candida. Pain at intercourse was associated with the growth of candida and recurrent candidiasis. I n recent years, it has become more common for young women to consult adolescent health centres or STD clinics because of vulvar discomfort and burning pain during and after intercourse.
I
n recent years, it has become more common for young women to consult adolescent health centres or STD clinics because of vulvar discomfort and burning pain during and after intercourse. 1 2 In the future, some of these women will probably develop a chronic pain syndrome, vulvar vestibulitis (VVS), which is a growing problem. 3 An association between VVS and earlier recurrent vulvovaginal candidiasis has been observed. 4 5 During their lifetime, 75% of the female population will have at least one episode of candida vulvovaginitis and 40-50% will have recurrent episodes. 6 7 An increase in the incidence of vaginal candidiasis has been reported 7 8 but hitherto there has not been any study dealing with the prevalence among sexually active adolescents.
The aim of this study was to assess the prevalence of vulvovaginal growth of candida in sexually active young women and to determine past and current symptoms, including pain at intercourse, and some potential risk factors associated with a candida infection.
METHODS
The study was carried out in the year 2000 at a single adolescent health centre in Stockholm, Sweden. The purpose of adolescent health centres, which are run by midwives, is primarily to provide counselling on sexual matters and to prescribe contraceptives. Sexually active women for whom a genital examination was indicated, were requested to participate. The reasons for genital examination were (1) the prescribing of oral contraceptives and screening for STD (53%), and (2) the presence of any genital symptoms (47%). The indications for genital examination during the study period did not differ from those of other periods at the health centre.
The purpose of the visit and any genital symptoms were registered. The women were asked to complete a short questionnaire on the use of oral contraceptives (OC) and condoms, age at first intercourse, duration of regular sex life, frequency of intercourse, number of partners, use of antibiotics, consumption of alcohol and sweets, use of tobacco, personal hygiene, and a history of genital infections. Past episodes of candidiasis were based on a history of vulvar pruritus and a curdy, whitish discharge that disappeared after local or systemic antifungal medication. In this study, three episodes or more are referred to as recurrent candidiasis. Because of the young age of the participants, we did not use the criteria for chronic candidiasis (four episodes or more per year). A history of vulvar itching, fissures, abnormal discharge and frequent or regular pain at intercourse, was also registered. Discoloured, foul smelling, whitish, thick and voluminous discharge was defined as abnormal. The use of sanitary pads between periods, thongs, and shaving of pubic hair was registered as never, sometimes, or frequent.
At the genital examination, performed by the midwife, the presence of abnormal discharge, erythematous mucosa, and fissures was recorded. Wet mounts were not examined since Swedish midwives are generally not trained to perform light microscopy. Vaginal samples were collected by cotton swabs for fungal culture. The fungal cultures were plated on CHROM-agar and glucose blood agar directly from the vaginal swabs, usually on the same day. Yeasts were identified by standard methods. 9 Chlamydia trachomatis was analysed when indicated or if requested by the patient. Thus, urine specimens from 155 women were analysed for chlamydia by polymerase chain reaction (PCR). Cell samples from the cervix and vagina were collected for analysis of the human papillomavirus (HPV) and other organisms of the vaginal microflora, the results of which will be presented elsewhere. Since there is a very low prevalence of gonorrhoea in Sweden, only a few samples were tested.
Statistical analysis
The x 2 test was used to assess differences between candida positive and negative subjects regarding vulvovaginal symptoms and signs, as well as sexual and hygiene habits. A logistic regression model (backwards stepwise) was used to evaluate the association between the growth of candida and behavioural factors mentioned. The same method was employed to evaluate the independent effects of these variables on pain at intercourse.
The study was approved by the local ethics committee of the Karolinska Hospital. Participation was voluntary and anonymous.
RESULTS
In total, 220 sexually active women were examined and completed the questionnaire. All of the women who were requested to participate in the study consented but one had to be excluded since her sample for fungal culture was lost. The mean age of the women was 19 (range 12-22) years. The mean age at the debut of sexual intercourse was 16 years (range [12] [13] [14] [15] [16] [17] [18] [19] [20] .
C albicans species were isolated in 90 out of 219 samples and C glabrata in three.
Of 155 urinary samples, only four (2.6%) were positive for C trachomatis by PCR. All samples for N gonorrhoeae tested negative. History of previous genital infections is shown in table 1.
Of 93 women with a positive candida culture, 79 (85%) complained of current itching, discharge, fissures, or vulvar pain. Thus, only 14 (15%) had an asymptomatic candida infection. Altogether, 6% of the participating women were asymptomatic candida carriers.
Past and present complaints of vulvar pruritus and discharge as well as clinical signs of vulvar erythema, fissures, and abnormal discharge were significantly more common in women with a positive candida culture than in those with a negative culture (p,0,001) (table 2). A history of pain at intercourse was given by 52 (24%) of 217 women. Pain at intercourse was associated with a positive candida culture (p,0.004) (table 2). A history of recurrent candidiasis was also associated with pain at intercourse (p,0.01).
In a multivariate logistic regression model, with pain at intercourse as dependent variable, and positive candida culture, current OC use, OC for 3 years or longer, regular intercourse more than 4 years, intercourse more than twice a week, and frequent oro-genital sex as independent variables, only positive candida culture was significantly associated with pain at intercourse, OR = 2.49 (CI 1.26 to 4.94).
Oro-genital sex was practised occasionally by 111 of the women and frequently by 88. Only 15 out of 214 women reported never having had oral sex. There was a significant association between growth of candida and frequent practice of oro-genital sex (p = 0.02) (table 3) .
A history of recurrent candidiasis was twice as common among women who had used OC for at least 3 years (31%) compared to women who had used OC for a shorter period or not at all (14%) (p = 0.004).
There was a trend towards a relation (p = 0.06) between positive candida culture and frequent sweet consumption, but no association with the other behavioural factors (table 3) .
Among a set of factors including frequent sexual intercourse, sexual intercourse for 4 years, current use of OC, frequent use of condoms, use of antibiotics more than three times during the past 2 years, and frequent oro-genital sex, only frequent oro-genital sex remained significantly associated with positive candida culture, OR = 1.97 (CI = 1.03 to 3.78).
DISCUSSION
It is reasonable to believe that young women with genital symptoms consult adolescent health centres more often than women without such symptoms. Thus, the present study is not considered to be population based. The prevalence of isolated candida species on culture in this young sexually active cohort was higher (42%) than any previously reported figure. Candida was diagnosed in 30% of women 15-19 years of age at an STD clinic in Seattle and in 23-31% of women at genitourinary clinics. 10 11 In a retrospective microscopy study of Papanicolaou smears, it was observed that candida is most common in young women (20 years or less). 8 In order to determine the prevalence of subjects with asymptomatic candida, it is necessary to register current symptoms and signs in combination with culture or wet mount analysis of yeast. Only few such studies have been published 10 12 except for the present one, which shows only 6% asymptomatic growth of candida.
According to reported history, candidiasis was the most common genital infection in our study cohort (60%). Episodes of foul smelling discharge, probably reflecting bacterial vaginosis, were reported by 32% of the women. The prevalence of chlamydia and HPV according to the history, is in accordance with earlier similar studies of Swedish women. 12 Chlamydia culture was positive in 2.6% of our study cohort, a figure much lower than earlier observed at the adolescent centre. Interestingly enough, in a study by Eckerts et al, positive candida culture associated negatively with chlamydia infection. 10 Moreover, in a survey on female sex workers, chlamydia was observed in 4,5% of women with candida and in 20% in women with trichomonas. 13 Hypothetically, after antibiotic treatment for any reason, women might have been cured of chlamydia but acquired candida instead.
Our result, showing a significant association between orogenital sex and growth of candida infection, is supported by previous studies. [14] [15] [16] [17] One reason for such a correlation might be contact transmission. 18 One third of the adult population is said to harbour oral Candida albicans. 17 18 It has also been proposed that saliva may promote growth of candida through moistening and irritation of the vulvar mucosa 14 or by changing the local immunological state. 17 Spinillo et al observed that women on OC had a tendency to have recurrent candidiasis. 19 Our result, showing that recurrent candida was more common among long time OC users, supports their observation. Women with recurrent candidiasis are often advised to eliminate sweets and food rich in carbohydrates. 20 According to our result there was a trend towards a relation between positive candida culture and frequent consumption of sweets.
Chronic candidiasis may be an initiating factor for VVS 4 21 In our study, a history of recurrent candidiasis was significantly associated with frequent painful intercourse. Recurrent candidiasis in combination with OC use might strain the sensitive vestibular mucosa. It was recently observed that regular intercourse and/or use of OC before 16 years of age and for more than 2 years was significantly associated with pain at intercourse. 22 23 A high dose of progesterone for contraceptive purposes induces a slight thinning of the vaginal epithelial layer and a decreased amount of hydrogen peroxide-producing lactobacilli. 24 In the long run, this situation may affect the superficial nerve endings, which have been shown to overreact on mechanical stimuli in women with vulvar vestibulitis. 25 In conclusion, the present work shows that according to culture, candida was present in 42% of sexually active women undergoing a genital examination at an adolescent health centre. Both positive candida culture and history of recurrent candidiasis were associated with vulvar pain at intercourse. Growth of candida was associated with oro-genital sex. 
